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The multiple-sample microarray biochip has a solid carrier in the slide glass form and with separated and no- 
leakage cavities, which are formed by one layer of lattice plastic material adhered to thesurface of the slide 
glass and one layer of surface polyester film to seal the cavities. Each cavity has distributed microarray 
probes for simultaneously completing several reactions. The cavity has side length of multiple times of 3 mm 
and central interval of multiple times of 4.5 mm. The multiple-sample microarray biochip of the present 
invention is used for detection, analysis and identification in protein and polypeptide hybridization, nucleic 
acid hybridization and DNA cloning. Multiple sample and multiple item experiment may be performed 
parallelly. 
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(Chinese patent application number 01 1 12783.x) 
A kind of microarray biochip for multi-sample assay 

Claims 

1. A kind of microarray biochip for multi-sample assay, comprises of a glass solid 
support, on the surface of said glass solid support there are separate chambers which 
cannot leak each other and are formed by a single film of adhesive tape with lattices 
stick on the surface of the support, and a film of polyester is stick on the surface of the 
adhesive tape to close the chambers; there are probe dots in every chamber to perform 
simultaneity multi-reaction. 

2. The biochip in claim 1 is applied to protein hybridization, nucleic acid hybridization 
and DNA amplification. 

3. The biochip in claim lor 2, wherein the length of the side of the chamber is the 
multiple of 3 mm. 

4. The biochip in claim lor 2, the space between the centers of two close chambers is 
the multiple of 4.5 mm. 

5. The biochip of claim 3, wherein the space between the centers of two close chambers 
is 4.5 mm. 

6. The biochip of claim 3, wherein the space between the centers of two close chambers 
is 9 mm. 

7. The biochip of claim 3, wherein the space between the centers of two close chambers 
is 13.5 mm. 

8. The biochip of claim 3, wherein the space between the centers of two close chambers 
is 18 mm. 

9. The biochip of claim lor 2, the number of said chambers are 1x2 to 4x10. 
Description 

This invention refers to the area of life science, especially a kind of microarray biochip 
for multi-sample assay with multiple samples arrayed orderly on its solid support. 

The present microarray biochip, whose solid support is the plane medium that doesn't 
be treated specially, e.g. take common glass slide or pyroxylin film. This biochip in one 
reaction can only react with one non-solid bio-sample. When lots of samples need the 
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same testing, every sample had to be tested respectively, it is time wasted and affecting 
the parallelity and comparison mutual all the samples if there is any different between 
the treatment conditions (e.g. temperature and reaction time), so the aims of parallel 
experiments of multiple samples and items cannot be achieved. The reaction using this 
biochip, the non-solid bio-sample had to cover a larger area, large quantitative of 
sample is needed, and the flowing and vaporizing of the sample during the course of 
reaction, so they can make error. 

The aim of this invention is providing a kind of microarray biochip for multi-sample 
assay, which can perform the reactions of tesU analysis > identification and hybridization, 
and multiple samples and items parallel experiments. 

The technical scheme of this invention as follows: 

A kind of microarray biochip for multi-sample assay, comprises of a glass solid support, 
on the surface of said glass solid support there are separate chambers which cannot leak 
each other and are formed by a single film of adhesive tape with lattices stick on the 
surface of the support, and a film of polyester is stick on the surface of the adhesive 
tape to close the chambers; there are probe dots in every chamber to perform 
simultaneity multi-reaction. 

The biochip is applied to protein hybridization, nucleic acid hybridization and DNA 
amplification. 

The side length of the chamber of the biochip is the multiple of 3 mm. 

The space between the centers of two close chambers of the biochip is the multiple of 
4.5 mm. 

The microarray biochip for multi-sample assay in this invention is a experiment device 
for RNA, DNA, protein and polypeptide, its surface of said glass solid support has 
bio-sample array, it can perform the reactions of tesU analysis > identification and 
hybridization. Its size is small, it is easy for storage, operation and produce, the 
productive cost is low, it can be scanned with common biochip scanner. 
This invention is a new reactive mode and can be applied to protein hybridization, 
DNA hybridization and DNA amplification. Since there are separate chambers on the 
glass slide, and each of the chambers is fixed microarray and spotted probes, such as 
DNA, RNA, protein or polypeptide, so it can reach the aim of multiple samples and 
items parallel experiments. If it is used in clinical, it can do synchronously the 
diagnosises of multiple samples, multiple items and multiple diseases. 
The following will give detailed description with the figures and examples. 

Figure 1 shows the sketch map of the structure of the microarray biochip for 
multi-sample assay, the number of the chambers are 3 X 8. 
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Figure 2 is an looking up sketch map of figure 1 . 

Figure 3 shows the sketch map of the structure of polyester adhering the biochip of 
figure 1. 

Figure 4 shows the sketch map of the chambers of a biochip are 1X2. 

Figure 5 shows the sketch map of the chambers of a biochip are 2 X 3. 

Figure 6 shows the sketch map of the chambers of a biochip are2 X 5 

Figure 7 shows the sketch map of the chambers of a biochip are 3 X 5. 

Figure 8 shows the sketch map of the chambers of a biochip are 3X10. 

Figure 9 shows the sketch map of the chambers of a biochip are 4 X 8. 

Figure 10 shows the sketch map of testing two samples simultaneously on the biochip 

of this invention. 

Figure 11 is the enlarged figure of the two samples of figure 10. 

A kind of microarray biochip for multi-sample assay, comprises of a glass solid support, 
on the surface of said glass solid support there are separate chambers 
Referring to figure 1 and figure 3: this invention is a kind of biochip comprises of a 
glass solid support. Glass slide(l) is the same as the standard glass slide of 
microscope with size of 25 X 75 X 0.96mm. 

On the surface of said glass slide(l) there are separate chambers(2) which cannot leak 
each other, the chambers are formed by a single film of adhesive tape(3) with lattices 
stick on the surface of the support, and a film of polyester(4) is stick on the surface of 
the adhesive tape to close the chambers. The blank region without adhesive tape(3) and 
the film of polyester(4) is for label(5). 

The size of adhesive tape(3) with lattices are 50mm X 25mm suit to the size of the glass 
slide. The thickness of adhesive tape is at least lmm(lmm-3mm), its one side is 
stickiness which can stick to the surface of glass slide(l) that is separated into small 
chambers(2) which cannot leak each other. The adhesive tape(3) is not dissolved when 
immersed in water and it can be washed, it is not transfiguration and leakage when used 
on the glass slide. After the experiment, take off the adhesive tape(3) and the biochip 
can be tested and analyzed by biochip scanner. 

The film of polyester(4) is sticked on the surface of adhesive tape(3) with lattices. The 
one side of the film of polyester(4) is stickiness which can stick to the non-adhesive 
surface of adhesive tape(3) to seal up the chambers(2). The stickiness of the film of 
polyester(4) is lower than that of the film of polyester(4), which can pull apart easily 
and the stick between adhesive tape(3) and glass slide is not affected. After adhesive 
tape(3) adhered on glass slide(l) is covered with the film of polyester(4), separative 
closed chambers(2) are formed. There is no cross-contamination and the vapor is lower, 
so the accuracy of reaction is enhanced. 
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The side length of every chamber(2) is the multiple of 3mm. The number of the 
chambers are 1 X 2 to 4 X 10, comprising 1 X 2, 1 X 3, 2 X 3, 2 X 5, 3 X 5, 3 X 8, 3 X 10, 4 
X 8, etc. The space between the centers of two close chambers is the multiple of 4.5mm 
corresponding to the microplate with holes of 384 or 96 used in laboratory. So the 
biochip is easily adapted the multichannel pippet with the space of 9mm between two 
tips, and also is adapted the autospoter with the space of the multiple of 4.5mm 
between spotting needles, easily for the operations of sample adding and spotting. 

In figure 1, 8 and 9, the space between the centers of two close chambers(2) is 4.5mm. 
In figure 5, 6 and 7, the space between the centers of two close chambers(2) is 9mm. 
In figure 4, the space between the centers of two close chambers(2) is 18mm. 
The space between the centers of two close chambers(2) can also be 13.5mm. 

For example, the length of chamber is 3mm, so the space between the centers of two 
close chambers is 4.5mm; the side length of the chamber is 6mm, so the space between 
the centers of two close chambers is 9mm. The side length of the chamber is 9mm, so 
the space between the centers of two close chambers is 13.5mm. The side length of 
chamber is 12mm, the space between the centers of two close chambers is 18mm. 

There are microarray probes in every chamber(2), which can react simultaneously, 
namely every chamber can react simultaneously. In this experiment, the sample is 
saving, the minimum only 5ul sample can fulfill the test. 

Said biochip is applied to protein hybridization, nucleic acid(DNA or RNA) 
hybridization and DNA amplification. The whole biochip can endure the temperature to 
even 97 °C and low to -40 °C, and can also endure ultraviolet and wash. 

Referring to figure 10 and figure 11: on the said biochip, two samples are tested 
simultaneously. The left chamber shows positive reaction of a sample and the right 
shows negative reaction of another sample. 

The course of formation and usage of said biochip as following: 

1 . The paper covered on the adhesive tape is rip off slightly by nipper, put the adhesive 
tape carefully with sticky side over the glass slide, when sticking the glass slide keeps 
clean and dry, and not let air bubble come into sticking plane. The glass is turn over, put 
on a clean plane and pressed to stick close. 

2. The spots and the arrays in every chamber are conformed according to the item to be 
tested, and the samples are spotted according to the spots and the arrays designed. 

3. Each of the chambers is added different sample and reactive agents according to the 
reactive aim and condition. 




4. The film of polyester is sticked carefully on the surface of the adhesive tape, the 
reactions such as incubation of the biochip can be done. 

5. After reaction the film of polyester is taken off and the biochip can be washed; if 
more sample added step is need, repeat step 3 and step 4. 

6. After all the reactions finish, the adhesive tape is taken off finally, and the result of 
the test is processed by biochip scanner. When the adhesive tape is taken off, you can 
incise carefully using blade. It is more suitable. 
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